Thermal (•<100 electron volts) ion observations made with the plasma composition experiment on ISEE 1 are combined with plasma density profiles obtained from plasma frequency measurements made with the plasma wave experiment to conduct an investigation of thermal plasma behavior in the vicinity of the plasmasphere during periods of quieting magnetic activity. Normally, the principal thermal ion population in the plasmasphere consists of cold (kT •< 1 eV), isotropic distributions with ion species in the order of dominance H + :He + :O +, while outside the plasmapause, the observed E •< 100 eV ion distributions usually are field-aligned in structure, have characteristic energies E •< 10 eV and H • :O + :He + order of dominance in fluxes. During periods in which the magnetic activity quiets, the above two regions are separated by a new region in which, at times, low-energy (---1-2 eV) H + and He + are found flowing along the magnetic field lines. On other occasions following quieting magnetic activity, pancake distributions (peak fluxes at 90 ø pitch angle) are observed in this region. Other complex distributions have been seen, and these complexities and the limitations of the data coverage preclude a satisfactory simple interpretation. It seems plausible to identify this region as the site of plasmasphere refilling. However, the data presumably also contain evidence of the quiet time rotation of the plasmasphere bulge region into the morning sector.
INTRODUCTION
One of the major unresolved problems in magnetospheric physics today is the question of how the plasmasphere fills. For several years there have existed theoretical models [e.g., Banks et al., 1971 ] that have made specific predictions on the temporal and spatial evolution of the plasma distributions along a magnetic flux tube during the filling process, but it has not been possible to test most of the predictions with appropriate experimental data. The most direct evidence of plasmasphere filling comes from sequential observations of plasma density profiles by ground-based whistler receivers and satelis more temporary and is restricted to the regions outside the dusk sector (where the plasmapause actually decreases in size).
In the theoretical model for refilling proposed by Banks et al. [ 1971] , the filling process is initiated as an interaction near the magnetic equator between supersonic field-aligned plasma flows emerging from the two conjugate ionospheres at the feet of a flux tube depleted of plasma. The proposed filling model involves a shocklike interaction between the two flows, creating a high-density slab at the equator. The slab's edges are shock fronts that propagate down the magnetic field lines toward the topside ionosphere and when these shock fronts lite-borne mass spectrometers, from which it has long been known that the plasmasphere contracts during periods of arrive at the topside ionosphere, the plasma flow character changes from supersonic to subsonic and proceeds until high-magnetic activity and expands during periods of magnetic quiet [e.g., Carpenter, 1967; Chappell, 1972 ]. An overall plasmasphere expansion occurs through the filling of those flux tubes that were depleted during a previous magnetically active period when their convection paths intersected the magnetopause, but which, during the quiet period, reside on convection paths that encircle the earth. Caution is appropriate in the interpretation of expanding plasmapause as evidence for filling, however, since apparent expansion during quiet periods can also occur through the corotation of the plasmaspheric bulge region from dusk toward the morning sector [Carpenter, 1970] . In this case, of course, the expansion gested that the plasmasphere usually consists of two distinct phenomenon also observed by Grebowsky et aL [1976] . These regions: (1) an 'inner' plasmasphere, which is in equilibrium observations may imply that the flux tubes fill near the equawith its underlying ionosphere, and (2) an 'outer' plasma-tot prior to the lower altitude parts. There is, however, also sphere, which is not in equilibrium but is still recovering from evidence from measurements of ion fluxes above Arecibo of the previous magnetospheric disturbance. Typically, the interhemispheric plasma transport from summer to winter boundary between the two regions lies in the range L = 3-4 [Vickrey et al., 1979] . [Park et aL, 1978] .
Possible evidence corroborating the Banks et al. [ 1971] prediction of 'filling from the top (equator) down' has been provided by Foster et aL [1978] in a comparison of densities in the equatorial plasmasphere and various signatures in the underIt would appear that direct measurements on the details of the plasma distribution functions along filling flux tubes are now required to make significant progress in our understanding of the plasmasphere filling process. The purpose of this report is to take a step in this direction by presenting measurelying topside ionosphere. They find that the lower altitude ments from ISEE 1 that provide, in addition to density edges of the total density and the light ion troughs in the top-profiles, new information on the changing energy, pitch angle, The data presented here do not allow determination of the sequence of events which lead to the formation of the cold, isotropic plasmas and the pancake distributions beyond the flows seen outside the active period plasmapause is related to plasmapause. We do not know the conditions determining the changing location of the inner boundary of the flux tubes when these distributions or the field-aligned flows would be threading the plasma sheet and the diffuse aurora. It is on the observed, but we suspect that it may have to do with the difdiffuse auroral flux tubes that we believe the energization of ferences in filling time interval and/or geomagnetic latitude. these ionospheric ions to l0 eV and higher is taking place. That is, it is possible that the rather extended quiet interval However, the relationship of the plasmapause to the plama-preceding the November 25 observations has allowed the sheet is outside the intended scope of this paper and will be discussed in a separate report (J. L. Horwitz et al., manuscript in preparation, i98 i). As depicted in Figure l0 
